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[if i ] 

mnt. mmn xizmf&z nrzmmt^m^zmmwmmmxmx&^x , 
mt^nmn. mm^tt ±.<7>m.9\~m t & & t <nx3b •? . ^ojEt*jiit^^* lt^ 9 . 

ftuieitJS^j&ffi t<^m\z t g-t s a? i <r> ^ m& £ tjI^s^ iz^'X l . sti tern i <r> ^m^jz 

Sffl i: <?> IB tc g -t £ f? 2 <7>*IWj&ii-?jIifroft icif fin L . ifuiet? 2 ^ 4> ^ \z is u X m± 

j&fc* l s $ <b tcsuiem 2 to*m&t mm&m<o}&m t^mizmmmn^mx^ 1 wx 
immn 2 ] 

* 1 WX*i"£ 3 fc *4#SSt 1 15 , If &m 1 iB«*>2lffi1ft«tni?!!XS. 
[If ^JI 3 ] 

m ib^ s # *r a . $ ^ ic to fen 2 m& t m tznm^ i& m t <r> m \z x m lets] 
mx & t t * ^ n 1 £ixz<7))mx3iK\zm *) m ixtt^ 3 t^nm. t-t&. 

im^m 4 ] 

mmxmjttiit . - 1 5 g p a inx 0 g p a mx ^mm^ fctix & § z t wt t-tz 

x If 1 ~ 3 <^v^-f ti^tcIBK^^ffi^a^iOXMo 

[if mn 5 ] 

<t>ebi»** lt tits 3 if setts, if^n 1 -4 <7>^-f ti*Mcis«^^ffl^a^ 
in. 

[If 6 ] 

ituieif 2 <t> + re^li . ituiefeJU^Ufflib^ x HuIB»(S<^i? ^<7) 0 . 2%W_h8 0%WT 
<^M^1?LTf^tS3i:^ir#iSi:t§. If ^ M 1 ~ 5 <?> ~f ft fr\z IB« <r> mm 
III. 

[if &m 7 ] 

soiBjBEaife^ii. BtiiBM)]i<7)^ffiicfcv^TM^ t # & z t *m m. t 1§ . if^ni-6 
^^-fii^izmm^mmmmmmxmo 

[If 8 ] 

mt^XmfZtlli. fulfil? 1 <?> + ^^lcfcv^TBulBM^<^^ffi<?>JEt*j|l^^<50 l 0 — 80% 
3 i: ^Jff fi5c i: . If 1 - 7 <7)^-fnfr\zmWL<r>mm&mmMXMo 

im^m 9 ] 

SOiBJBEiliSFS^m . SuIB^ 1 <?> + ^^lc 4? T SulBM^^^ffl^ J±I§J£^<7> 2 0 — 60% 

^ k £jf#$c fc-r* . if^n 8 ie«^^ffi*a^B!ixM. 

Cft^JH 1 0 ] 

i: tts, if ^ji i - 9 <7>^-?iifrizmm<ommmmwmxm. 



[000 1 ] 

<7> ^ ra x £ i± § «^ l mxm icit§. 

[ 0 0 0 2 ] 

tJlfJffl^IMJ: LTti. j&fig^ (WC-C o^-^t L < 3 tl iz T i ( 9 > 
) ^ T a ( 9 > 7 ^ ) . Nb ( - t 7* ) f ffcifo i^<b tlT § 

ftJi -b ^ 5 v 9 X * tt i: L T * f ^iffilcC VD (Chemical Vapor Deposition 

) a^PVD (Physical Vapor Deposition) v£T7Ci?IJH#i»ft<7>IVa. V a . VI a 

[ 0 0 0 3 ] 

niz. P V DvS \z «k § tlti, Stt^S^^fb^JS^-f lciStg|%'l4*^&a6#s t u 7 3 

* -y i^^s^^ $ iizmmxmiz^m £ ttxu § 0 

[ 0 0 0 4 ] 

<r> z t \z ftull ic IJ — Jg^StESffcte**^^ 3 tl § «k 7 ic * o T § T o 3 . L^L. ftu^ 

wj^utt^ w>j<-t % tm'&fr&T-? z t^^ztfrb. m^mmn&is &vm\>->m'&coM 

[ 0 0 0 5 ] 

d ^W^lcJt^ -5 I^A t LTv Zcd J: 7 * ^ 6(1 II <?> Hffl tc ff^ $ tl tz fcfcjg lz is 
X . JEiffiJ£*j#<7>rt5&J£*j*jiil§Btt ££:ti&:IMtc^ft2 5 ^v£**mig 3 tlT v> * (iff 

[ 0 0 0 6 ] 

L L >5r ft* <o x Xlr3^ «fc 7 «rJglglc^^*^fi!IXMt±. * <o & IS <o JEE *?g fl£ 7j ^tlil 
iij^Sttiii PJ It T \z ii^jn 7i ^ ~t Z> MM ^ % <r> T- 3b Z> Tz. db . Wtt * II # tc 

^ttte^si^tcra^^ \z iti±mm~ti^nmmmm^bmnmmmiz ^nxmm $ 

[ 0 0 0 7 ] 

■t ^ *> . »Jjg| ^ffl T g± <r> ]±mm tl * * -5 flS+l ic T l± XlrZMtt lc f*ti s 

t ^ ^> . s w ^ ffi miz ra 1 1 t ii m * a a w tc j± m m -n * * - m \ z u 7 > -r ^> ^ w ^ 
^ftteicMti-s ^^<7>. sjg^ffiwicisiitTaii^w &tz\$&m®\zmmmtifr-mz'u<'k 

[ 0 0 0 8 ] 

jft ic a* ffii ^ ffl tc is v ^ t m * j± is fE ti * * i- s m m <n m g u x a i± . *<n±%%mMmti 
mizmmru&ik ( ^ 4 > rj^r^) * /iaiw^^tf^ ti^ t § ic^tn^s e« 

[ 0 0 0 9 ] 

c ^ ft <r> w m xmizis^xm'&tmm ^ it . its*©*fftt^-oT**^t 



db z n h n # ^ 2 h \z m ft ic m ± $ ^ tz m m x s ^ #t ^ m % n x u ^ o 

[iff fF^IK 1 ] iff Hi 2001-315006 ^-i>i? 

[f&BH^»v* L J; 7 fetSil] 
[0010] 

* Bfl ti x _t 15 en J: 7 4- 51^ lc K * 4- 3 tl «t ^ x* o T . <r> @ fa i: f £ t - ^ tt . 

mmmxm-&mm-tz z t \zz>& 0 

[001 1 ] 

mmitti^^mfrifiizmx&te «* vi^tr^ttia:, ^ffi^s&wtt^jf l * 

* ^ ^^'J^fiff k:4JV*TfitJSf$lttfc s l«J±i-<5 t t t ic if P J£7j % #ffa -t 5 z i: )b s T* 

^M.teZ> Z h\Z £ *) 2 tLtz$j<r>T*2hZ> . 
[0012] 

-t**?^. *fEBH<^^ffl^a^fflXMti. Iltt, KSttXtcff^2 tifctl t 

a t ±.mmm<ni&m £<7>m\z&w.-tzm 1 ^ + ^^*t-3Im^icm^ l . Mm 1 ^ + ng^ 

m t comizfew.-t &m 2 co^m^^xmmmizmm l . mi? 2 ^^m^\z^^xm±^ 
$ ^cmi? 2 ^nu^t ±mmm^!&m t<^miz±mmn^m4^t 1 witts 

c t ^iff m t LTv^„ 

[0013] 

3 COM X3t^.lzB 0 II LTttl, ^ttSCt fc*T- § § o 
[0014] 

XIQtl^Jv^ti-t^T . 1*1 H fa tc [0] ft £5JEE8iJt*2i** t . ^oXKffi^ 

^ . ^ t s « j±mmt}i$.-% * L T x t ^ 

[0015] 

±iejBEJHIfE^t±. - 1 5 G P a 1U 0 G P a WT^fBH^^^J ^T* 

* fcxtei? 1 <5o^^^ii. xiei^flico^H^ h . ±.m$tm<om&<r> o . i%iu4 

IB»JK<?)^ffi*^x Xie^d^l?^^ 0 . 2%J-U8 0%WT<offii4f LTtBtit 
[0016] 

%tz±.m!±mjztii$. ±.m$tm<r>mmiz&^Tm± t z t ^x-b . &ti±.tfcmffim 
tin. xien 1 <7>*m&izte\^x ±.mm.m<v^m<oj±Mffctico 1 0 ~8 0 ^ 

[0017] 

%fz±.m!±mm.iiit. ±.mm 1 <r>*m&\z&^x ±.fc&m<7>mm<r>mmifct}<7> 20-6 

[0018] 



[0019] 

^¥tm^mmw.mmmxmit . xie*> & 7 z t\z * *j . Mtt^w^ittt 

<7> T* £> £ c 
[ 0 0 2 0 ] 

iff \z , ±.mmm<r>mmiz}s\,*xmmft&z *> ^±B^j±mmts^^-t^ zt\z**) mm 
mm\z±c z>xm<7>XMm*iim\zffi}t l . tfliiifc LT^ffltt&^it^ 1 1 ^tc. 

fti}*&m<n S B«S!^**^<7>lt^*jSlni-s f^ffl^H-t * c: i: ic tk o T , fli * -v > • r 
tc ft -t £ fit 14 3t?'fR I® m \z |bJ _h L ^ o fit J? fttt s b[B]Bflcft_LL£: s t<7->i:&£o 
[ 0 0 2 1 ] 

-hieffi^^i: t ^izm±^^nrzz tiz & *> . z <r>m±&%L\n \z$s\^x $ h\z 

*^ISffMt^Ci:lCj;^ BtJSEtttti? J: V«gtt**3 h\Zfa±.-fZ> b b t tC. 
> ^ tc W-t -5 fit t 3 tc fa X L t i: * -5 » 
[ 0 0 2 2 ] 

z <?> «* i iz^^mn. z ft ibcoMMfrwm® \z ffm-t % z t tc j; *> m& t mmn& t * 

[ 0 0 2 3 ] 

WT> *?&Bfltc out 3 s> izmmizMW-f Z . %ts. WT^HUfe^ Jf2fig<7> IftBfl a x 0 
[ 0 0 2 4 ] 

0 1 tcX Lfc «k 7 tc . *%B^iISlt]]iJIM 1 a. Stt 2 . M*ttXtc^/£2 ft 
fcSS3 Ulifcift^tLTv^. HI 1 X*lS . W.B 3 tf 2 ft ffi tc fijiti f 

§ «fc 7 tcff^2 tiTu s a*, fcfcfli 3 fc'fi^Jg »JR 3 fc Stt 2 t <7> m tc 

fc»JK b 7 it ^ it x 3 <?> «k 7 tc ft + mm ft tz m « t # t? t <*> t s . 

[ 0 0 2 5 ] 

-y7\ ^nv-, MIS, y -v ir<7>^fi!IXa t LT^filtcm 

uk^'T'S, t *> ho-mmmm * ^ti»rM^sijffl<^ffl^tc^f®T-*>^ 1 1 1 tc . 

A ^WTm<om iitc^f tell L tz % <r> b * o T 4? *J . 3 ii ^> co ffl^T'M'ttfc «fc Vfit J$*€'I4 tc 
fSti tz t i: * £ 8 $ ^ tc . If 'vf> r tc -5 fittt tc t ftti %Zbfrh mmU^it X 

[ 0 0 2 6 ] 

< Stt> 

t<?)-?j>*ittv^f n^t^t^ffltsct^TS*. fcuit lifiM^^ ( tz b x. aw c 

Sia^^-^. WC^ftll. Co^#^. *>Sv^l±$^k:Tix T a . Nb l^j^Itt^* 
*iLfct<?>t#tp) . ( T i C x TiNs T i C NltiS^t . 



>i^-*yuKt) . ALjj^mmitmmmsik. ztziz ?a ^ ^^co\^-fti^x3h 

[ 0 0 2 7 ] 

^tljKt-SC ti^lLvi, cfttix 3 ft <b c^Stt^flc fSSfi^S ^ 9StJS ^> ^ > 7 ^ 
tcfftl. Xiefflj£<^M1ftS«JXJI<7>*tt LTlltlfcifftt^ttSfcftT^S. 
[ 0 0 2 8 ] 
<1ft$l> 

^^m^^kmit . Xie^S+t X1C0/&2 ft* t<?)Ti)o Ti^l £: &* ^T'i>5. 3 
60 =k 7 lcff2j££ ftT zm*) . L XlfiStt^^ffllc M o Ttl LTu *<&Wti& < 

. tlt-Mii L fc&lc. ff^^flnXlc «k 9 **>1ftJ8&<7>^ffl<7> — 3 ft* jf£- 

ic a N <?■ ti a* & s $ n & & tc m tz tc s it m \z m m l n tc o v > x t * % bh ^ *t ^ <?> » hi t 

&*o feifcco * "7 icStt t IftJH t comic MIB**0J*3 ftTo*Jt ^tcfcv^T . 

<7>1ftJ8Sfc*tfS«>&flnIlc J: *) ^*$ftT + MJB**«^JB ^ LTSffi-t*i#£rlc fix -fr^S 
tfi^#k:ov>Tttf*+WJ8fc**IEWj*>1ftJgfc£.5 (Ctfoig^. l+li*'St^ll« 
$ ftTv^Jt^tc lix fwlScoi^^l^i (Soffit J!) fc**3Mfl<50lftfli t & 

*) o 

[ 0 0 2 9 ] 

c<7) jc 7 &1ft$|iix XS^WSEffcte. WStfbtt. Wttx ffl i£ * SB <?> it »U 
fetttt#<7>tt!fftt^l«]X2 •£* -5 tzdbizfttJ&Z ft* t *) . ^ffii^ti 

iff Pi^ 2 ft * li & < &*n<7> co % ffl -5 3 § * . i: \Z . ftmm 

lii^)] VaiTui, ValTci, VI afajtm. A 1 (74;-9A) . B ( * <y * 
) . Si ( y ') n > ) teiyGe (r4.v^^A)^&*^jb^3ilift*^>5r<i:&l 

m co it m co ikitm. mitm. wtitm. tkmitm. mm\tm, temmitw ztziz 

ztihcomMtfciz £ *) mf&z ft* %co^^ ^m.f^t Lxi^tsit^ss. 

[ 0 0 3 0 ] 

4flc. Ti, AK (T i !_ X A 1 x ) . (A 1 i- x V x ) . (T i t _ x S i x ) . (Al j. 
X C r x ) . (T i i- x -yA 1 X S i y ) * tz \Z ( A 1 { _ x _, C r x V y ) coMitm . ^sfbt/. 

mwcitm *. tz\t)knwcitm (^^ x . y a 1 wr^fts^Df ( cti^ic $ ^icb . cr 

#tf t<7> t #t?) ^^<?>§fiS*iSfiKi: LT^J^-t* d i: ^T'§ *» 
[ 0 0 3 1 ] 

Jc^*ftL<ti. TiCN. T i N x TiSiN, TiSiCN. TiAIN, Ti A 
1 C r N x TiAlSiN. TiAlSiCrN. AlCrN. AlCrCN. AlCr 
V N . TiBN, TiAlBN. TiSiBN. TiBCN. TiAlBCN. TiSi 
BCN. A 1 N x AlCNx A 1 VN, Al VCN|f?lf5:a«T*n. * x Cft 

hcow^, ^m^ttiztm-WLx^comizm^ $jco t-? % . 

[ 0 0 3 2 ] 

*fcx 3 co J: 7 ^ift^li x h LTWtf&Z tihijco h-f & a CCT-fiHJ, ^<^^ 

ih&nm.^^ 7 t -t §o zcotzdb. m &7t mm &m-<7> m *> . i^fit 

^ ^ * ^ <J0 Stift JB 2 ft T T «t - - T- 7 lc # * ft * t ^ i: ~? £ 8 
[ 0 0 3 3 ] 

\t$j m — co $j cox*Mr&$ fix 3 t fc*ftf SLu. 
[ 0 0 3 4 ] 
< *)H<7)|?^ > 

*^BHcoift^<7)j?^iix JNf IcPS^j? ft* fc*>-?t±£v*jb** 0. UmWllOdmWT 
T'fcKH'JflU). ^c7)J?^jb*0. 1 Mii*iT*!i, 1ft Jg c?> m J* k: J: * It ^ '14 ^ [oi X 



[ 0 0 3 5 ] 

< SJg*> A3 

^^B^^MH^ff^^^ti s Jff lcPI^£ *i* fc<7>-C»i£v*fc*. !»IIfl5^#a (PVDS 
[ 0 0 3 6 ] 

*<7>*-2*fttztitm-&mi&-tzw<r>&m>* 4 t xtj±^i^f 3 t mjb^ lt 

[ 0 0 3 7 ] 

IflfcM *>^filT*Stt IC LT^i^ ^ dp — tl. 3 cDfzdb Z fi ibMt)t)*i^t5 
i: g<50»S;a**£ < & *J . *<o*S*i: L T Jf£j£ $ ft Z> »Jg|<7> mffifctl &± § < £ £ ^ <?> i: 

*>7C 35 k: «fc Sft^fc/M < . Wo TMJ£7J*,'h2 < SrSfc^fcitiilSftSo 

[ 0 0 3 8 ] 

[ 0 0 3 9 ] 

3<7>Jc 7 lc*^BH<^^)S<^ff^^vi t LTkJ. t/H^ls*v£^}f 3 i: I Lu 

[ 0 0 4 0 ] 

C <r> Jc 7 &^Iift^#v£ t LTIi, Sflb* -f T ^M!±cr>mW fr'tffltts: * 7 9 ') > r?£ 
. -1 * y y° L - ^ 1 > . ^*&»<7)^ffi%?ifSZJ: ib'T' § -5 o Jff * ft «b 

8^a*)>t'?Mt>^i'-To;aifcii7 r ^ N n > x ^ -y 9 > r % J* ffl -t * 

[ 0 0 4 1 ] 

i: \Z J: 9 >f § ft t . ^ttUffikZ^W -i 4->*ttff-t 5^vS*v^ 7 o . 3 <?> 77 

vilcfcv^T. m^ + lcs*^ Aft. ^« tmfoZ ■£iHtm&m<7)Mit{k^%Qh*ftZl&£ ft£ 

z t iz tzt jt is&m utf ?>tffli\ mm t mm $ -etu^c^ ? > ( t i n 
) **^^$ti*. 

[ 0 0 4 2 ] 

fft'fl^y- h* T- ^ >f # y -7° L - -f- -f > ^tSfflti - fc IC ^ * Ll>. 

[ 0 0 4 3 ] 

lcWLT4i« >f tfy ^- H > > h «LII*»oTi6i: tnZtctb. & Jg <?> ® * ft* ?R K ftlc 
[ 0 0 4 4 ] 

^xtilALT 9 — Y v V \z MMB * 6[J ^jn L r n - ^ i: $ * . Z^)rn-f Hie i 

9 ^ > fb L A r % 7 - V -y h iz \0] rt X U&mWitt $ % 9 - Y v V * X v 9 ~f Z Z t lz 
^ *) . M V ft L T ir > fb $ *l fz 9 - Y -y h jS T li . 9 — Y v h-Sl^wSft'M7X 



mi±\Z £oT7jnM2ft*tt_hlCttfi£ft£C t IC J: o T^I^ tl5^S*V^7 . Cc7)J; 7 
& -7 r * h n > X ^ >y 9 > r >£ IC li . 7 > X k r * h n > X ^ >v 7 'J > , T > 

^* 7 > x h r * h u > 7. ^ <y ? 'j > ^ & o 

[ 0 0 4 5 ] 

[ 0 0 4 6 ] 

<*JjK^JBE«lfC:^> 

*^B^<7)^fliii . JEE«|f&^*'fr Ui^, f LT, I£J±UIJ£7\7tt- 1 5 G P a 0 G 
P a KT^lI^lt^T'i^ 3 t ^!ff $ Lu„ J: >)ffiL < . % <?> T Pi % - 1 0 GP a 
. $blc!ff$L<tt-8GP * . * <7> _t HI & , «k»)#F*L<li-0. 5GP 

a T *> *) s 5 bicffi L < li - 1 GP at-*5o 
[ 0 0 4 7 ] 

»l8I^JBE«IJt^**- 1 5 G P a *it t t . tf] M II<7)f ^ (^5feA»S»-C<l^v^ift 
fr&Zo Zfz. mm<oJ±Mfctlfr 0 G P a 4Si S t . ftfcJK^JMtt^iSSttflBi: 
[ 0 0 4 8 ] 

c 3T\ *fEBnnn mmmti t it. mmizw-tz n&i&ti (n*^-f<*) 

oT. r - J ( + x ) $C ft ( * ft : GPa) znfzdb. JEE 

flUfcTj (flg&Jfcft) i: 1^7 illJ, ±ieHcM<50*fe^M^^:S < * § c i: ^ L . 

JBEiKSJM (flg&J£*j) 5 v^t 7 ^3S& . _L IQ ft ft <7>*fi MM $ < * § c i: 

[ 0 0 4 9 ] 

* . 3 <J0 ± 7 * * % BH co BWt ffctl It x s i n 2 4 v£ ^ ^ 7 7? v£ 10 S $ ft 5 & <o T« 3h 
3, Xltfflufcs in 2 <£>£ti. ^^a+t^^^SPC^^SIJS^vS t LTE < fflv^ft 

ti^. znmfejjftn. rxmmtimfeft} (a*tt^, 1 9 8 1 ^t$jt^?if 1 

SIEff) <?> 5 4 - 6 6 Hlc!»lc!&Bfl $ tiTv^ *^B^ x* tt * -fMflgvi t Mfflv* t * 
a*^tTXi^)ffA^^II«L> PJ ^-tSJt^^lSli: I« S IB ic 3A T Tz U fl- ^ ffi v* ^ 

IftJjR <^ j? A ^ 1^ HiSS JJE^J ^ ft * * - i: S * . 
[ 0 0 5 0 ] 

um<vttMmm<ounmm\zttLxttMnw>fenmT*xmn& •? x*i^ a^^ m 
5 atzmiz Amxm t -sc-r * % $4^^^icM^^0fe^ t § ic . t Attx 

[ 0 0 5 1 ] 

tf J^x M¥ff '14. ^*HT^tt^) <7>^-?. x > 7 n h a y-mmyt ( S R ) ^ffluKt^ 
[ 0 0 5 2 ] 



ft * . _hie<?)J:7tcJ±#jgJ£73^2#-s i n 2 0 fcSm ^ § tc it . mm<?> 

■V > 7 ^ £ # T V > It t ft * . L 6* L . I£ -V > ^ li ^ -i + 5 >v ? m Jg tf # % ffl 

Tl^tS3i:^T§, * T V > JttittWtC J: o T^v§ < ^ ft L ft l*fc#> 0 . 2fl0^<7)fg 

^fflv^niickv^ *%bhti±. iff iziEm%)±mffctimt)*ft \zmm t ft 5 ;bttT-tift < . j± 

icPf LT . ^> rsgfcfflu § Z t ft < t&^/^iCfc J: Vte^ ffiMPBfc^* H i: tc «k ») J±«!S 

[ 0 0 5 3 ] 

< $tJg#*fl > 

*^B^<7)^fli<7)±iejEE*SffC:^li s ± IB ftm 75 l«Jlc$iJg#*|ffc>fr-t<5 ^ 7 tc^fbL 

Tl^. 3 3 T*i$]]I<7)J¥^73 ft t . *Jjg|<7)^ffl*^1ftJSI<^lftffl (M*ffilH*tt±<7>^5f 
JBfcftS£:* > >-?-tf>ft^JStf>» ! tSttffltf>ffi) tc ft fc* 7 7a ft T* *> o T . MH^^ffllC^LT 
ilii.i:ft57jft?£>5. m 1 <7>1ftl8l 3 <7>gP^<?) J£^Bfffll3T*>-6 HI 2 «k 9 S#H5 

tc m w -t n it , ffi.m<nM<frjjfi] t it , ®im<7>mm 4 frh&m^i&m 6 tcft^ 7 ^ep 7 

^tlSTaft ?£>£<, ftJs* ^EP7ti. f^ltJi. MJS^Uffi 4 fc*«bl!fcJ15S<?>J£ffi 6 tc ft** 7 7} 
ft ? ^ £ tiT £ fc* , <^ II ffi tc L T S A ft 5 ?j ft ? £> 5 PS 9 n <?> _h T7J ft * PS^ 
5 l± ft < x tl^)£16 ^bll<^)iffl4 tc r«I 7 ^TtoTU^. 
[ 0 0 5 4 ] 

-taC^Jt^ffi t tt. )±mmti<7>±% 2 fc»±tei$JjI<^J¥^7jfttcft^ o T#*pfc0 
^I^tt4!:fl, «m-ttia:jBE«lltv^<7)±§ $ fc*M)SI<7>M t ¥ff <7>7jftT'&ft < . W. 
[ 0 0 5 5 ] 

Hffi i: ±afi1ftfli<^JKffl t^Wtcfeg-rsm 1 ^^^^^Tjg^^tcM^ L . Z <r>% 1 + 
W^tcUv^T«/h^^*-t -5 t t t tc . f^Il^)^*^^ *<7>3S 1 <7> + rej&i: .tie 
feJH Jaffl i: <?> n tc -fe W.~t S 3? 2 + * T-iiic tc J# L . * <n % 2 <r> rf n ^tc 

TS^^^tL, $ ^ic^<^m2 ^tfra^t ±ie^fli<50JEffl t^wtc ±. le fa] ti<7>« /J 

[ 0 0 5 6 ] 

mffiftizwjs t . z^&\zte\^x ^^mmfoti^U'M^mti^fr^it^- & z 1 1 ft § £ 7 

|IJ i" * Z i: **T- § . fli ^ v ¥ y 7 tc jtf f S ftf * s ^ h tc ft _h i" S h i: t lc J: *) f*tl Iff W 
ib*^ $ ti -5 c t tc ft § o 
[ 0 0 5 7 ] 

-77. ±ie^s^flia. $ h\z±mm 2<n*m&t ±m&m<r>i&mt<7>m\z±.mmft<r> 

[ 0 0 5 8 ] 

II?, fB]fi<?>S7\^ i: ti . .Liei? 2 <?> + W^tc felt 5 *7v^ lB]+i^^S^^ h<Dm 
h $ >b tc _hie i^^<jo Jaffltc ft ^ o TJBEiSSJJET^ tc ±g /jn L . z^^tcfev^T^^JEE 

i? 2 <7)#m&t iieMd^sH t ^wtcffi^c^^ i wifts 3 ttc «k . -mmtitzm 

$ ti S t t «t tc m * v V > ^ tc ttt S i!M£ t $ tc ft _ht S z i: tc ft £ . 
[ 0 0 5 9 ] 

-e LTig^n^ia, $ ^>ic±iem2^^p^^i:±ie»)]i^^ffli:^p H f itcfcv^T±ie 

Ib]«^*/Jn^ i: *7^^ t tfiifti 1 M±.zcDMT°^K\zm *) M LTftS t <r> t ~f Z> z 



iz felt £ ffi±*^r#t? ) ic VWPST^fiE-t -5 % &\z It s _hie$rJg<7>J¥* K# 

icfev^T. §«/j^ra^gBiffife «k v§ffi^^n<5ogEi«3t)*_hie^fli<7>j¥ o . i%~7 o 

%tf>*BH*#F*L<H*<?>±Kfc*6 0%. 3 ^> ic $f £ L < a 5 0 % . ^ ^ T PR 0 . 15 
%. 3 <bk:*F* L < a 0 . 2 %^IBffl t <k 7 tc . f ►) I L0t^ ; ^' 

[ 0 0 6 0 ] 

±IBffi«t3b». 0. 1 %^Mt %ZM£r\zit. m *) M L m Rl < * *> i- ? . SJS&*>J£2j 
t & o Tffl o Ti^ >v r^tgz L^f < tc z z t 9 , ifc70%* 
i£5 fca«*;&*«Sffl^j£Lfc^Sfc*/h<* < c i: 

[ 0 0 6 1 ] 

C </> Jc 7 tc ffi/J^^ i: mj\& t **«SC#ft-f -5 £ 7 ic Z ^HHT^StC^ 9 il L T 1± ~f & 
Z b\z £ >) , »IifflT-i4 L fcmgJ^m^itM^ * ^ ^r- **i»iR 3 ft £ JS fc*if ft] -t £ tz 

nLm<v&m\H^<vmm* & v -mm^ftizmm-t z z tt)*x*B . ^ ^ y r\zn 

-f £ fc* 3 <b ic ft _hi- ^ t t K: 3 <b ic ft ft »f J^'ttfc =k Vffl& fr^ 2 ft £ c <h tc & 

<S o 

[ 0 0 6 2 ] 
[ 0 0 6 3 ] 

02t^Lfci^c, Jiie^n i ?> 41 ra^ 5 i: a . ±.m$tm<nmm 4 t _hiei*^ 

</> ffi 6 t^PiSllcfiltS^^T**^.* 1 , ± IC 1ft l& <^ fl ffi 4 fc> ^ <^ S A ^ ft <^ E§ 1$ T ^ •£ 
a\ <&i* L & iftlK<7> j?^ ( ift)K<7}ftffl 4 fc^b ^fll^i&ffl 6 *T?<?>Sii.^|Sl<7)Kl») <7> 1 / 
2t44'^l?fl4^, iiS. 3 ^ J: 7 £1? 1 </> 4^ 5 a . tl^Kffl 6 Jc *J Uti^i 
M 4 tc J£ u t z^lc^H-tS^^T^So 
[ 0 0 6 4 ] 

*f t l < az<5o «fc 7 %m i <^>*ra^5 a. ±ie*)g*>^ffi4 ±mmm<om& (± 

ie«)l<7>^S4 3t>^±IB*Jji<7>l&ffl 6 £T«<7>Sii.?Jfr<7>M) ^ 0 . 1 %W_L4 0 %WT 
<?> SB Kit * * L T <i B i- £ c t frft * L < . Jc^^tL<tt^-<7>TF1^0. 3%. $^lc*f 

* L < a 0 . 5 % . ^ <t> _h 3 5 % . 2 h izitf % L < It 3 0 % t -t Z Z t ^^filT -5 
o 0. 1 %*iW<^jt^ica. »W!^^^v^Brij^^B!I^^iiffi 3 5:*^fi!Ilcfflv^ii-^ x JEEIjS 
Jfc^fl-Jf fc*^7c£ t * ^ ^*^jmftiJM^* s a^ft^ < •%ZM£>b*&Zo Ufcx 40%$ 

'I4<7> |n) _hfFffl $ ft ^ < ^ -5 it^***> S o 
[ 0 0 6 5 ] 

Z «k 7 Sr^^lcir^T . ±I£JBE«IJJE^ a _hiefe^<?> mm 4 ic 4? T i: * S ( 

mn-tiat^comm$.^m± t * * ) § ^ 0 cfttcjc^. ^ticfsft/-- 

[ 0 0 6 6 ] 

ftfc. -hieco «k 7 1 c^^^^lcfev^T . ±IBJBE«lltx^ja±ieiftJjg|^^ffllc4jttSJBE 
it5^]^)l 0~8 0%^t§f LTi^ct^iffJ Lv^ cfc 9 #f £ L < a . ^ ^ _h Fi 7 
0 % x ^tffiL<li60%> ^ T FS ^ 1 5 % . 3<blc$F*L<a2 0%-e*>*. » 

i^iffi 4 b at 2 o i w^oft/jv^ic in^T t , ±.mmm to mmifcti&ii't & z t 

[ 0 0 6 7 ] 

d c^fiib' 1 0 t it +^&Wtt*»#<bft& < 5Qr-5 3 fc b*& *) . if:8 0% 

* £ it n" £ o 



[ 0 0 6 8 ] 

-tj. _hie^>ffi/jN^ii . mm^Mm 4 & h w.m<^i&m 6 \z ft & o Tm%tt?i± l . ei© 

60*ra^9 6 i: <r> m K is It £ ft jg<Z> 1 W±<?>^ (fzt*.\Zm2 tcfct+3i?3 

+ 0) fcfcv* TRUSS ft£ t^"?** . 3<?>J: -7 JBEiWifJ£;ftfc*l!fcJ8S<7> 

Jsffl 6 tc ft o Ti^fS tcM'> LT^§ Z0>fc tc 4jv*T*<7>i$^<?>Jg-£-u **^fbi" 

[ 0 0 6 9 ] 

4 *> . 13 2 IC T ti . 2 o S lil |E$< <?> ffi/jN^ -5 & i: L T H 3 <r> i+i n ^ 1 0 fc* 1 * 

IBIR 3 ft T v» * £ t+ T *> S fc* ^ 3 ft ti fig It ft 4 4j <?) T* o T c <r> «k 7 tc 1 a tc FS <b ft 

5 «fc v*. 

[ 0 0 7 0 ] 

HI 3 icfcv^T ti. ±K<7>ffi'J^ti. A^ftk:*i*J#fc#v,^"?f?fe-*<5 
ft tc j? ^ ( *i ) ^toT^ftt^il^^^^t^fct^. ;:t\ SMft'iillAtl 

tcfci^T. HMft tc — /^<^ft^1r't -5 3 t 7 o C<7)£7tC. ft /Jn -5 i?^^ «t o 

T^at^c tic J; , Bit JgUtt $^blc^]i$t§;t^T'§§. 
[ 0 0 7 1 ] 

Ltij'oT, *br-?v> 7 m^^L t ti. ft¥<F>m&mmx-&zM'^&£MMs.rz\$%n& 

[ 0 0 7 2 ] 

HI 2 ic^ Lfc «k 7 tc. ±.ie<7>m 2 9 i: ti . ±103? 1 ^ + W j& 5 t ± IB 1ft 

J& J& ffl 6 i:<?>Wk:-feHi"S J t<^T*)<6 3b». *f ItllCI 1 ^*P^^5 ^bSI^I&ffl 

6 * T* <t> g (ft ^ |S] (T> fl| </> l / 2 ic 4 § <&g & , 

[ 0 0 7 3 ] 

ffi l < tiz<^ j: 7 *S2«*i^9 a. ±ie»m^as^^ . ±iqm<7>/?^ (±ie 

i«<7>ltffi 4 fc><b ±lQM<7>l£ffi 6 ixT-^Sift^ft^EgBt) <^> 0 . 2 %Jil± 8 0 %&T*> 
BEBt^* LTfig-t^ d i: **$f * L < . =k £f U L < It * <r> T Fi^ 0 . 5%. S^tc^fi. 
L < ti 1 % . * <n ±Fi^ 7 5%. $ <b tcftf * L < It 7 0 % t ~f Z> Z t frttfmx- 3b Z . 0 . 
2 %*iit^Jt^tc ti. JBE«HJ5^^ffi5ja**^ + ^ t 4 *) . tf > rtcWi-^W'tt i: 

*€tt<7>|S]±fFffl**^^ ti«r < 4Sit^r***>^,o Ufc. 8 0 %*e^.-6 t . WJgrtSPlcfcv^ 
T^c§ 4JBE«IJJE^*M-#-Lfc^***iEcTL. 13 <o |S] ± ffl fc* ^ 3 ft & < *s*^***>* 

o 

[ 0 0 7 4 ] 

±IQ<7) jc 7 ^1 2 <7> + rej£Uc:fcv->T . ±IBJBE«lfC:^H±ie*Jjg|<?>^ffllcfcttSJBE 
#Sf ti <?> 5 0- 2 0 0 %^)IttLTi^c J: fc*$F SLu„ Jc ») Of U L < ti . ^ ± Fi 
18 0%. $ «b tc #F U L < ti 1 5 0 % . * <7) T Fi fc* 6 0 % . 3 ^> tc $F * L < ti 7 0 % T 

§0 ffiT^j^ib* 2 ojii±*>s Jt^-tcfcv^T t x &M±£nt ±.mmm^j±mfctj"kii-t & z t 

[ 0 0 7 5 ] 

4 < 4-5 3 *) . *fc 2 0 0 %^10^-S tmffil&tWit-ifl}**^ < 4 0 j|f, IBI^ -y 

[ 0 0 7 6 ] 

$ <biz ±.m<r>M±&it. wim^^m 4 ^ h &m<7>j&m e tc isj & o t 1 w±^& l . fig 
ft tc ti^n^fipg 4 iii^aTf^ 1 o @^s^^^±ie<^m 2 <?> + ra^ 9 tc^ti/--^. 

2 o S^^^tl^^.^^^ JS^tc tiI2<?)tfM^9 i: ift^c?>Jaffl 6 t <D m tc is tt ^> ff 



i w _h <r> & ( tz t jl ti m 2 \z ts n & m 4 <n * m }& i i ) tc 4? x m m $ n & t ^ -? & § . 

z <jo Jc 7 ftffi^c;£Ui. JBE*SffE^j**1ftfli<^J!Rffl6 tc ft ^ 0 Tiilrclft tcifiju L T c <7>,>&tc 

±^ * it i: l t a m m \z m & -t £ Z t £ ^ L X u * . 

[ 0 0 7 7 ] 

ft 4> . HI 2 tc 4? T ti . 2 o a lil ft -5 ^ i: L T H 4 <D W ^ 1 1 ** 1 ^ 
iet£ 3 *l T £ £ It T *> -5 fc* . C ft ti & S © ft «t ^> X 3b o T C <7> J: 7 tc 1 * tc FI <b ti 
3 % <7>Tliftvn 
[ 0 0 7 8 ] 

ftfc. HI 3 tc4>i^T ti. _hie^fli;*ti. J? ^Tjft tc te^Jf ft v^T^fci" * 

«Jti tioTl^i) 1 ^ *^BH <7>mm t L T ti 3 <r> J: 7 ft fli+l <*> A tc Pi ib "f . ^d^j?^^ 

fttcj?^ (*d %t oT^fet5f^t#t?^ t-ts. ;:t\ m±^t)*db& t 

oT^&i-^tti. «^:^<7)JBEiHIJt^**^<^j? a (*f * L < ti i$ §1 co I? ^ <7> 1/2KT) 
tcfcv^T. HKifttc — ^^fftfc'fr-*-* Z i: ^v^7 o C<7)£7tc. £ j? * * «fc o 

T ?¥fiEi- § 3 t tc «k 0 . £<blCft_h£-»±.z,Ci: ^T" § -5 . 

[ 0 0 7 9 ] 

L/c^oT, *BRTV^ ffi^c^i: lis ®L^com&mmx&zm±&tmM£tzlZ J cii& 
[ 0 0 8 0 ] 

f d co j: ^ ftfl/J^ i: ffi^c^ t ti x m 3 tc^£ * 7 tc _htei$Jl<7>||ffi 4 

t ±.aziffrm<7>j&ffi 6 t^miz&^x i Mtzcomx^Kizm*) MLxtfU-t z z 

[ 0 0 8 1 ] 

ft . H 3 ic is \^ X It . tl^)^ffi (t^^^tl^ifflib^^jei^O Mm<7) i-fe^ ) 

t>* ^mmffc?]t)*iMffi%iiz U'jr-t* mm t*oTu^ s > *%b^ <7),ib^ tLTtiz^jc^ft 

ILdiO. 5)imWT) ^MjfiJf $ tifc^. M JEE«IJJ5^ **_L!ei? 1 ■+> * xmm® 

iz u 'M ~t z> mm ;b* # * ti * . 

[ 0 0 8 2 ] 

3 <?> J: 7 k:1ftJjg|^ffi<^JBEjJilJJE^j**. ^SIl^ftB^'bSljl^J&ffi^ftlcft^oT-^ 
<?>gEBt<?>$BHrtT*|}#$ n« i: , !ftk:«*ifc*!! 5 itt ft-S * Lu„ 

[ 0 0 8 3 ] 

ftfc. *IBItc4jv^TJEE*ffifC^**iiijroftIJc^i^-t § t l± * HI 3 lc ^ L ^ «k 7 T lc 0 co ^ 

mxm^Lrz *) ±\z tt^^psxm^-t stzrtxifz < . mmftizm^-t zm^>^^% 

^ L T fi a\ *MlT' 7 illrolS lc M^i" -g. if ^ \Z # ^ tl & & i: i~ £ . 
[ 0 0 8 4 ] 

* . lc 4? t JBESIJJE tl **ilifro © lc if fin ~t § ti . m 3 tc^ L tz «k 7 tcTtc 0 co ^ 
flg-e±i^ni-^it^/2ttT-tift < . _Ltc flco^flg-eif^n-r s it^-^fi.*!^ tcii ^jn-ts Jf ^t 

v^S «k 7 ftit^*>-g. vM±©PifW ( F^S^tcif/jn) UoTuSS^TioTt, ^WtL 
X it ^JD L X ^ fl ti . *ISBT'V^73ifec^tci#^Di-^it^-tc#^tl^ 2 t^i:i-So 



[ 0 0 8 5 ] 

Tito o X iim±&-?3h o T ^ L ^x. ftv^ 0 Lti'oT^ iftflI<7>Jftffl 6 tc It £ J±mfctl 

< . £ fcl'h* tiffin ^to^gi" £ C hlC^oTtIL$i^v\ 
[ 0 0 8 6 ] 

Z <?> =k 7 tc ^ H m tc T ti . <?> ^ # _h 15 1ft Jji 60 It ffl cd J£ HI F5 ^ fc* _h 12 fcfcjgl ^ 
M^L. ^ ^l? 1 <^ 45 W>£Ucisv>-Cffi/h/&£1r L, t t ft o T . C <7) J: 7 tc1ftjjl<7) 

mmizis^x & *> -zmmmt!*^-? z z t tc . »iffi-r^4t§ ? ^ -v 

^^^^%RTft6^Pi 9 JWftO L . ^o*<7>ffi/jN/&ffif£ic:tev*TlftJgftffi^;*;# £jEE«SJ£;ft 

tg-tt tif 7 t° > nests wtt tc mti zttt izmmn®. tc ft*i l ^aa 

[ 0 0 8 7 ] 

\zi$fiaL. %<?>m 2 >n*m£Jzis\^TM±^ii-f Z Z t tc Jc *) . 2 ^> tc 1$ & Ifltt 

m'h£Ltm±£Lt frW.Wt?1±-f Z ck 7 tc Z^UKT-^Stcit *) ILTlfftt^ c i: tc £ ►) . 
«iST-f!4 L fc*3t<7>1ftJgSF'3gB'\«>ii@* =k ») -JS^J^^lcjqiftiJi-^, 3 t . HI 

-v tf > r j c ft i" 5 -ft to* $ h tc ft _h"t £ t t tc $ h tc ft ft ftf * 4? <k Vitt to*^ 
£ft£Zi:tcft.5o 
[ 0 0 8 8 ] 

3<7>=k 7 tc LT. *f£B^<^^H»S^^JXMti. i: <k v v > r tc 

[ 0 0 8 9 ] 

C cr> Jc 7 ft ft tlf-^j^li. _hlfi<7> =k 7 ftffi/J^fc <k ^Stv^^* $ i*. J!fcJg<?>llffijt>*'b 
Si:t5«0iiliSit)]ijII (ffs«ll) tcfev^Tti^-t 3 h ftv^glJ^^J 

[ 0 0 9 0 ] 

< * <50ftiL > 

^^B^^^H^S^iOXMtc fcv^T ti . 0 5 tc^-t =k 7 tc XieSW 2 i: _L afi ftfc H 3 i: <^> 

wtcffi^tfwusti^tsc c CD j; 7 ft * ran 8 ti . m^mm%%'\±^\^ 

fcli«SKlJ:LTi^t5 3J:it)*-?§S. ftfc. C ^ if ^- . _h IB 1ft fli <7> ffi 6 ti . tI3 
i: ^ n IB 8 t £ ffl i: ft ^. . 

[ 0 0 9 1 ] 

c<7)Jc7ft + figjfti. fcfcittT i N, TiCN. TiSiN. TiAlN. AlCr 
N. A 1 V N x TiAlCrN. TiAlSiN. TiAlSiCrN. Al CrVNI 
tc J: *) ffifc-f h Z t % Z> o ftfc. Ztltb^ffl^^. ^i^Tittt ±lB^HI<^ffl^ i: L T 

«i ^ l -^jt 00 tc ic 7 t <?> ^ -r -5 o 

[ 0 0 9 2 ] 

WT« ^SSf^J^^tf T*f£B^^ j: 9 i¥fffltci&BH-t s to*. *^BH ti 3 ti ^ tc mfe $ ti S t 
<7>T«t±ftv^ 0 ftfc. ^m^ijcf ^Ift^^fb^^ffifiKtiXP S ( Xit«f^3tM^I) ic 
ioTlgLfc, *fcJBE«Htx^jfc «k ( t ^tiMBI^fflto^^S^I) ti . ±^<7> s i 

n 2 <p m tc «k 0 fij SLfc. 
[ 0 0 9 3 ] 

s i n 2 0 vitc «fc -SPJ/^tcfev^T . L /cXI^x; >v ^ - ti 1 0 k e VTi. *) » 0 



Jff tr— 9 liT i o. 5 A 1 0 . 5 N (^tfefJ 1 ~ 6 ) fcJ;^Al 0 . 6 Ti 0 ,2Sio.i Cr 0.1 N < 
7-1 0) tf> (200) fflhLfc, f LT, m £ L 0 jff t: - ^g^^f!? & 
<?>7 -y -T- i y ric J: 0 L x 2 0 - s i n 2 4> i0<^I§ ^J(<a6. -V > tLTU 
5M * 5 -y ? fifSSff (MT S ftif ; >f > t»> 57 - ) £ ffl u T # a6 ft £ ffl L . #T V 
> it ic fl T i N ( 0 . 1 9 ) <?> ft * ffl T Jfcft ft t L . 
[ 0 0 9 4 ] 

4 . ttTx*a»l^*v-F7-? >f -fry 7° u - t i y rft fc j: h^ltv^^, 
00 ^ > * k * it t y => y x K x m v 9 ') y /ft ic «k o T t 3 t tt nTii£ 

T#>£o * fc. WTTtt4f^<?>1«J8lfflJ*^t^*^^LTv^s z ti M ft <n 163. 
X & TO +!<7>^I^^ # -5 z i: b*X* B Z> <, 
[ 0 0 9 5 ] 

< HjMJ 1 ~ 6 > 

*i\ iStSt^iJII^)Sttt LT, tlT^i 1 ic^-tWS ^ Hit (&ifc*>£-4f 
tt^fPfffi^ftfC J: *) ) ^ * t 5 ffl ffl S ASHi f ^ t ffli L , d*l£#V-K 

t — 9 -iiry^v—'r^y r W. S ic L £: . 
[ 0 0 9 6 ] 
[ft 1 ] 
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[ 0 0 9 7 ] 

m^-^X. y -?\z «k ») M^g<J0 ^ ^ y rt^MJEEi- s t t t fc x M^gi^tc^g 

s ftfct — ? — ic «k 9 ±ie*#<^sjg* 4 5 o , C£*mf&L* ^ ^ > ft <7)mtii)* 1 . o 

XI 0 " 4 P a * -5 $ T- S ^ ^1 § * ff * o o 
[ 0 0 9 8 ] 
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n =f > ■ # 7x ^ i> A L T * ^ > - 1*1 <r> JEE *J £ 3 . 0 P a ic Jf L . _h 

S It It H <jo ? 



5 ft n * o rz , 

0 9 9 ] 



_h W * «b - 1 5 0 0 V t L 



i" £ =k 7 IC Jf2/3£ $ ft 3 fcfcjjg LIT i 0 . 5 A 1 0.5 

A £ if & ^ <o . Stt (**R) SS 4 5 0"C, Jxfc 
a t L, *«t^ 7- xtff^WT^i 2 <^ J: 7 lz^{t£ it £ C h IZ J: *) . 

ic «k 0 . MT^m 3 lc^-ti±^l^7i^^lt^^^*i-S^m#y 1 ~ 6 <?> 
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